Acid-adaptation does not increase the resistance of Listeria monocytogenes to irradiation in a seafood salad.
Stress adaptation of microbial cells enables the cells to survive better when they are subsequently exposed to other types of stresses. In the food industry, pathogens are commonly stressed during food processing and this is a concern where pathogens such as Listeria monocytogenes are involved. Research was conducted to determine if acid adaptation of L. monocytogenes provides resistance to ionizing irradiation. Three different strains of L. monocytogenes were acid-adapted using three different acids (acetic, citric, lactic) in Tryptic Soy Broth, at a pH 5.5 for 1 h, 4 h, or continuous acid exposure. The acid-adapted L. monocytogenes were then exposed to a low level of gamma irradiation (0.59-0.72 kGy) along with a non-acid adapted L. monocytogenes control. In a test tube study, the 1-h acetic acid-adapted L. monocytogenes strains showed the greatest difference from the control, a reduced kill of 1.1 log CFU/g but this difference was not significant by ANOVA (p=0.054). The reduction achieved after 4 h and continuous acid exposure also did not significantly differ from the control. To determine whether acid adaptation affected radiation resistance within a food product, a refrigerated storage shelf-life study was completed. Acetic acid was used to acid adapt a three-strain cocktail of L. monocytogenes for a period of 1 h. The organisms were then inoculated into a seafood salad (pH 5.15) and subsequently exposed to low dose gamma irradiation (0.7 to 4.5 kGy). L. monocytogenes was reduced or eliminated by irradiation regardless of acid adaptation; no increased resistance was observed.